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Adhesion Characteristics of Diamond Thin Film on WC-Co Substrate
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(Sanghee Lee, Sang-Hyun Park, Duck-Chool Lee)

Abstract

Diamond thin films were

synthesized on WC-Co substrate by RF PACVD(radio {frequency

plasma-assisted chemical vapor deposition) technique with Hy-CHs-O; gas mixture. WC-Co substrate
was pre-treated in HNOs solution, scratched with 3 #m diamond paste and exposed in the Oz plasma
before deposition. The diamond thin film prepared at 119 oxygen concentration showed the best quality
of good adhesion and wear resistance at various oxygen concentration with the fixed 5% CHs

concentration.
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Fig. 1. SEM micrographs of thin film at various

Q2/H; gas ratio.
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Fig. 2. XRD patterns of thin film at various
0»H; gas ratio
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Fig. 3. Raman spectra of thin film at various
Oz/Hz gas ratio.
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Fig. 4. Rockwell indentation marks of thin film
at various Oy/Hz gas ratio.
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Fig. 5. Magnified photograph of specimen of
Fig. 4.
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Fig. 6. Wear scar of thin film at various Oy/Hz
gas ratio.
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Fig. 7. Magnified photograph of specimen of
Fig. 6.

7% 9% ANEEL © e ¥
# A 2 9nZzg Jehgdoh
=

R
oohEE Thate] RAYel £4 BEo

ANE H]
< 7 =
24 47 4
HE G Ut we W Eo] SiC BH thoopE

Aated] HEHA o] FrhE)
Woldle Aoz Azgt 4

Al

o, i
1S

32 o
ol
-y

Ak AdEFE 10%9] ARE wHe RS A9
¥ gojx Uzt A b8, dirEE 11%9 12%
o ARE YAEe] ol e Aoz mlFo] By
Ho] $53% Aoz Azrdn

a9 74 19 69 NRE F W, AAEE 7%

¢ 11% ~=mEc] s IR track mtREHA @2
theleb2 = wte] AAME Fofste] Bdd ARF
AL EWA e £AEAE dEhdY 2382 4
A dAEel dwrHos Ay wjgR o]Feix
Aoz deA gled, 28 T@dM &3 & +
A7 24%F AAE] "R track

F gk =oin

o,

o £ M
fu

247 948 =T

He i 3 T Ao ff
°
o,
o
o
n
2,
=
%
i

53] Ze Ao _AY 5 9
ANBANME otE trackol| A tho]olE 5
T oEolA vgout NAaFE 11%9] AzAE o
ojolE= Qixte] EEE #AF £ Uk wEkk
AAEE 11%9 XNEE 7% Mg AlgARe b

S EFE WEE B4e AYE %

RF PACVD® & ¢] g5t waAdd 600W,
4= 20torr, F4FFE H0sccm, WEHELE 5
AAFATNIL, el e A FEE A
A FAT e dn BEE EYS MR
T 5% LFEEY WEdHE Ak oA Fg
2 Y3ste tholojE = whubs @A 4 glglom,
A" e v)dde) Ry AHedE 234
AEAT AdaF 7% Alggrol R o] o)
FAE oot E = A7 Wold Uz Re] Ty
AL, Wk Ao A2FE 11%9] A87F o
olobEE ¢izte] #EE #AY 5 UE A 2

@ B4E Uehidn,

N =
fo it rg U o

588



= a7
e} ojste] FHHHEZ o] ZA}

ZAtel 2
T 199d% gatiista mg A7 EH
ey

ite]

tn

-

2]

[11 M. A. Prelas, G. Popovici, L. K. Bigelow,

(21

(3]

(41

“Handbook of Industriai Diamonds and
Diamond Films” , Marcel Dekker Inc., iNew
York, pp. 1135~1147, 1997.
P. Schwarzkopf, R. Kieffer, “Cemented
Carbide” , The Macmillan Company, New
York, pp. 74~101, 1960.
D. P. Dowling, K. Donnelly, R. V. Flood, M.
McConnell, G. Morgan, “Comparison between
acid leaching and siliciding pre-treatments on
the erosive wear performance of diamond
coating on cemented carbides substrates” ,
Thin Solid Films, Vol. 377-378, pp. 239~242,
2000.
Z. M. Zhang, H. S. Shen, F. H. Sun, X. C. He,
Y. Z. Wan,
chemical

“Fabrication and application of
vapor diamond-coated
dies” , Diamond and Related
Materials, Vol. 10, pp. 33-38, 2001.

deposition
drawing

[6] S. Amirhaghi, H. S. Reehal, R. J. K. Wood, D.

16l

W. Wheeler,
carbide and their erosive wear properties” ,
Surface and Coatings Technology, Vol. 135,
pp.126-138, 2001.

o)z, o]J¥%&, “RF Z&t&ul CVDH 9%
tfojelE= wiube] 347 | A7) AAA 88 =
2], 11#¥ 7%, pp. 552~556, 1998.

“Diamond coating on tungsten

589

A7 A A 288 =& Vol. 14, No. 7, July 2001,



